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Abstract 
Traffic congestion has been a serious problem in many cities in Malaysia ever since the intensified industrialisation and 
urbanisation process began in the 1980s. Frequent traffic congestion has caused the society to suffer efficiency loss in terms 
of idle time on the road. The promotion of public transport by the government has yet to produce satisfactory results in terms 
of inducing a significant switch in mode of transport. Thus, this paper intends to study the factors that are related to the choice 
of mode of transport, particularly in Penang, the second most densely populated state in Malaysia. The limited inhabitable 
space of this small island state poses an urgent need to discourage the growing use of private vehicle by its residents. The 
findings of this study aims to provide a better understanding of the determinants of mode choice behavior of road users in 
Penang and allow for policy makers to formulate a more effective public transport policy in the future. 
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1. Introduction 
Traffic congestion has long been an issue of concern in Malaysia. Low availability of public transport is 
believed to be a major contributor to this problem. Car ownership has grown rapidly to fill in the absence of 
public road transport, especially with the federal government’s policy to promote the national automotive 
industry. Traffic congestion caused by the widespread use of private transport has not only caused loss of 
efficiency (i.e. in terms of opportunity cost for the idle time on the road), but has contributed to environmental 
deterioration as well, particularly the worsening air quality caused by pollution from automotive emission. 
Hence, encouraging the use of public transport would be critical in reducing such congestion.  
 
Data from the 1991 census indicated that 40% of households in the state of Penang owned at least one car, 
while 58% owned at least one motorcycle [1]. The state of Penang which covers an area of 1,048km2 is currently 
inhabited by a population of approximately 1.6 million people. According to the statistics of the Road Transport 
Department, every 1.74 residents in Penang own a private car. This is the second highest car ownership ratio 
throughout Malaysia, surpassed only by Kuala Lumpur or Wilayah Persekutuan where every 0.58 resident owns a 
car.  Penang also has the second highest vehicle density after Kuala Lumpur, i.e. 877 cars per km2.  
 
The Japan International Cooperation Agency (JICA) study (as cited in Sia, 2003) [2] estimated that private car 
ownership per capita in the state has grown by more than 600% during the period of 2000 – 2011. The rapidly 
increasing number of vehicles on the road and slow expansion of the existing road network is a cause of major 
congestion on a daily basis, especially during peak hours.  Rasagam (1999) [1] quoted the data of the Highway 
Planning Unit in 1995 which recorded that traffic is increasing at 7% per year on major roads in the state. A 
significant increase in terms of distance travelled and time spent on the road (links and junctions) was also 
recorded from 1997 to 2002 as shown in Table 1. 
 
Table 1: Comparison of Road Congestion during Morning Peak Period in 1997 and 2002  
 
Indicators Base Year 1997 Morning Peak 2002 Morning Peak 
Vehicle Kilometers 988,801 1,742,353 
Vehicle Hours on Links 21,852 47,380 
Vehicle Hours  at Junctions 4,539 6,209 
Total Vehicle Hours 26,391 53,589 
Average Vehicle Speed (km/h) 37 32 
Average Travel Time (minutes) 22.4 24.9 
Source: JICA Penang Urban Transport Study (1998) cited in Sia (2003) 
 
Congestion on the road has also contributed to the growing number of road accidents. The number of road 
accidents in the state doubled between 1991 and 1995, while the number of casualties and deaths increased by 
235% and 175% respectively [1]. Environmental impact is another externality of traffic congestion. As reported 
by the Department of Environment (DOE), the average annual concentrations of Total Suspended Particulate 
(TSP) recorded in Georgetown in 1996 exceeded the Malaysian recommended guideline standard of 90 mg/m3 
by over 40% [1]. A study by the Clean Air Research Group (Universiti Sains Malaysia) in 2008 (as cited in Low, 
2011) [3] indicates that the level of Benzene, in the process of burning fuel is 7.5 ppm, which is much higher than 
the safe level (0.5 ppm) regulated by Occupational and Safety Health Academy (OSHA). Another major 
environmental impact of traffic congestion is the high traffic noise levels in the state. Traffic noise in Penang was 
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found to be consistently and significantly higher than the World Health Organization (WHO) recommended level 
of 55 dB (A) at all the 5 locations surveyed in 1990.  
 
As high private vehicle ownership and dependency is commonly recognized as a major cause of traffic 
congestion, it is thus important to promote public transport, given that the use of public transport in Penang has 
been consistently low. In the context of the state of Penang, buses are the main form of public transport. 
Nevertheless, the bus service in Penang was rather poor before the introduction of Rapid Penang (an urban bus 
service provider wholly owned by Malaysian government) in 2007. As part of the government’s effort to increase 
public transport ridership, a number of free shuttle services were introduced over the years. For instance, a free 
shuttle service between Weld Quay and KOMTAR was introduced in 2009. In 2011, the Bridge Express Shuttle 
Transit (BEST) Park & Ride service operated by Rapid Penang was launched. Car users working in the Bayan 
Lepas Free Industrial Zone (FIZ) area which is situated in the island of Penang is the main rider group targeted 
under this program. Factory personnel can park their vehicles at designated areas in Sebarang Perai (i.e. a narrow 
hinterland opposite the island) and board the buses which transport them across the bridge to the Bayan Lepas 
FIZ area. 
 
The introduction of Rapid Penang has seen significant improvement in bus ridership, where the bus operator is 
planning to buy an additional 80 buses for its fleet of 150 buses currently dominating major routes (i.e. 28 routes 
on the island and 23 routes in Seberang Perai) in Penang. Various steps were taken by the operator to improve 
riders’ experience and the quality of service, including equipping buses with air-conditioning, maintaining 
hygiene and comfort of the buses, providing Wi-Fi service on certain buses etc. Incentives were provided for 
regular riders in the form of discounted season passes and special fare rates for students as well as senior citizens. 
The improvement of the quality of bus service was further validated by a headway study which concluded that 
Rapid Penang has managed to provide bus service according to the schedule on most routes (Haron et al., 2010) 
[4]. Despite an evident increase in bus ridership, traffic in Penang remains notably congested. The duration of 
traffic congestion is also increasing, where traffic jams can begin as early as 7 a.m. and before 4 p.m. in the later 
part of the day.  
 
2. Problem Statement 
 
Low public transport usage persists despite various efforts undertaken by the authorities and bus operators in 
Penang. The present public transport policy is apparently not effective, at least not sufficiently effective to attract 
road users to choose public transport instead of private transport. Hence, there is a need to revamp the transport 
policies based on a thorough understanding of the underlying factors that influence the mode choice behavior. 
This research aims to investigate the factors that influence road users’ choice of primary mode of transport in 
Penang. 
 
3. Literature Review 
 
Various studies have been conducted previously on the demand for public transport. Socio-demographic 
variables were found to be most significant in many of them. Satiennam et al. (2011) [5] as well as Thamizh 
Arasan and Vedagiri (2011) [6] have found a higher probability to shift to public transport among females. 
Similarly, Alvinsyah, Soehodho and Nainggolan’s (2005) [7] study concluded males have a stronger preference 
to drive and are less likely to shift to public transport. Morikawa et al. (2003) [8] also found that male travelers 
prefer using cars or motorcycles more than women in the case of Japanese cities, except for Nagoya. Nurdden, 
Rahmat and Ismail (2007) [9] also discovered women are more likely to use public transport in Malaysia. In 
Taiwan, Chang and Wu (2005) [10] conclude that among the elderly, more men than women drive themselves.  
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Age is found to be significant as well. A positive relationship between age and the likelihood to use public 
transport was established by Abuhamoud, Rahmat and Ismail (2011) [11]. Nurdden, Rahmat and Ismail (2007) 
[9] reported the elderly were more willing to shift to public transport if the minimum legal driving age is raised 
and the quality of public transport service is improved. Morikawa et al. (2003) [8] also found a strong preference 
for private vehicle dependency among those aged 18 and above, while the older population (65 years and above) 
in Nagoya, Japan prefer bus travel. Nolan (2001) [12] also found that younger households were more mobile and 
have a higher expenditure on transportation, both private and public. 
 
Besides gender and age, other factors that have been examined in earlier studies are education, income, 
household size, license ownership as well as vehicle and parking accessibility. Diaz (2011) [13] found passengers 
with higher income tended to be less concerned about fare difference when choosing mode of transport between 
Manila and Busuanga Island in Philippines. Abuhamoud, Rahmat and Ismail (2011) [11] also found the use of 
cars is positively related to household size, income and car license ownership. Nolan’s (2001) [12] study shows 
that households with a large number of adults appear to have a stronger demand for taxi and bus service due to 
the competition for the use of the car(s) owned by the household. Car availability and accessibility to public 
transit are two important factors highlighted by Wibowo and Chalermpong (2010) [14] in mode choice behavior. 
Chalermpong and Ampansirirat’s (2011) [15] study showed car usage at the Chulalongkorn University campus is 
correlated with parking availability. Albalate and Bel (2009) [16] also found availability of parking spaces in 
central business districts negatively affect the demand for public transport in 45 cities in Europe. 
 
Perceptions also influence mode choice. Joewonoa and Kubotab (2007) [17] and Thamizh Arasan and 
Vedagiri (2011) [6] show that perceptions of mode attributes are significant in determining the likelihood of 
modal shift from private to public transport. Nor Ghani, Ahmad and Tan (2007) [18] prove that preferences for 
comfort and convenience significantly increase the likelihood of choosing train service over bus service. 
Nurdden, Rahmat and Ismail (2007) [9] discovered that better service provided by the public transport system 
will induce more elderly persons and women to shift to public transport. Wen and Chou (2011) [19] also show 
that intercity bus passengers are willing to pay higher fares for better service which includes comfort in the bus 
(e.g. cleanliness and air conditioning) and decent driver attitude.  
 
4. Methodology  
 
Primary data is used in this study. The survey data was collected during August and September 2012 using a 
structured questionnaire that was distributed to residents in Penang. The survey was carried out in two languages, 
i.e. Bahasa Malaysia and English. The sample was collected based on the convenience sampling method. Penang 
residents are defined as those who have been staying in Penang for a period of at least 12 months prior to the date 
of survey. The respondents chosen in the survey are those who were eligible to own a driving license, i.e. 
individuals who are 17 years of age or older. The sample size in this study is 398 respondents.  
 
5. Distribution of Mode Choice Responses 
 
The analysis in this section is based on the data in Table 2 which provides a simple distributional illustration 
of mode choice behavior among respondents who are categorized into different groups based on selected 
variables. The respondents are grouped into five age groups ranging from a minimum of 17-25 years to more than 
55 years of age. There is a high percentage of individual using private transport in all age groups i.e. 17-25 
(68.29%), 25-34 (69.93%), 35-44 (67.44%) and 45-55 (64.29%), except in the oldest age range (more than 55 
years old) where only 40% of them depend on the use of a private vehicle in daily travel.  
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Table 2: Mode Choice According to the Characteristics and Perceptions of Individuals 
 
Variables Categories  Choice of Mode of Transport Total  
Public Private 
Age range (years) 17-25 52 (31.71%) 112 (68.29%) 164 (100%) 
25-34 46 (30.07%) 107 (69.93%) 153 (100%) 
35-44 14 (32.56%) 29 (67.44%) 43 (100%) 
45-55 10 (35.71%) 18 (64.29%) 28 (100%) 
>55 6 (60.00%) 4 (40.00%) 10 (100%) 
 
Sex Male 63 (38.41%) 101 (61.59%) 164 (100%) 
Female 65 (27.28%) 169 (72.22%) 234 (100%) 
 
Monthly personal income RM3000 or less 94(35%) 173 (65%) 267 (100%) 
 Above RM3000 34(26%) 97 (74%) 131 (100%) 
 
Ownership of                              
valid driving license 
Yes 117 (30.95%) 261 (69.05%) 378 (100%) 
No 11 (55.00%) 9 (45.00%) 20 (100%) 
 
Regular access  
to private vehicle 
Yes 97 (28.20%) 247 (71.80%) 344 (100%) 
No 31 (57.41%) 23 (42.59%) 54 (100%) 
 
Essentiality of  
comfort of vehicle  
 
Yes 103 (29.51%) 246 (70.49%) 349 (100%) 
No 25 (51.02%) 24 (48.98%) 49 (100%) 
Essentiality of flexibility of 
reaching multiple destinations  
 
Yes 86 (26.38%) 240 (73.62%) 326 (100%) 
No 42 (58.33%) 30 (41.67%) 72 (100%) 
Satisfaction with availability  
of parking facility  
Satisfied 27 (32.14%) 57 (67.86%) 84 (100%) 
Not Satisfied 101 (32.17%) 213 (67.83%) 314 (100%) 
 
Satisfaction with overall  
quality of bus service 
 
Satisfied 
 
28 (22.95%) 
 
94 (77.05%) 
 
122 (100%) 
Not Satisfied 100 (36.23%) 176 (63.77%) 276 (100%) 
 
Satisfaction with regularity  
of bus service 
 
Satisfied 
 
19 (22.89%) 
 
64 (77.11%) 
 
83 (100%) 
Not Satisfied 109 (34.60%) 206 (65.40%) 315 (100%) 
 
Gender distribution for both modes of transport is similar, where private vehicle users are more than public 
transport users for both men and women. However, the dependency on private vehicles is higher in the female 
sample (72%) than in the male sample (62%). This is probably due to the conditions of the public bus service 
which are less appealing to women. The factors that could deter women from using the bus service are the lack of 
seats on buses during peak hours (since women may not be able to stand as long as men) and poor conditions of 
bus stop facilities in terms of safety and comfort.  
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Personal income of the respondents is grouped into two categories i.e. ‘RM3000 or less’ and ‘above RM3000’. 
Although the majority of respondents in both income groups use private transport, there is a higher percentage of 
public transport users among the lower income group (i.e. those earning RM3000 or less). This is probably due to 
lesser affordability to use a private vehicle in the lower income group.  
 
In terms of driving license ownership, the majority of respondents (i.e. 378 out of 398 individuals or 94.97% 
of the sample) possess a valid driver’s license (either motorcycle or car license, or both). This appears to be an 
important factor in mode choice behavior as 69.05% of individuals with a driving license use a private vehicle on 
a regular basis, while only 45% of the non-license holders use a private vehicle driven by an individual who has a 
driving license. Similarly, out of 344 respondents who have regular access to private vehicles, only 28.2% use 
public transport regularly. A significant proportion of 71.8% or more than 2/3 of them choose to drive on a daily 
basis. While for those who do not have such convenience, more than half or 57.41% of them are regular bus 
riders. The data also shows that  42.59% of respondents without regular access to a private vehicle probably do 
not travel on a daily basis, but rather only travel when the vehicle is made available to them (i.e. when other 
family members do not use the vehicle at night or during weekends).        
 
In terms of ‘comfort of vehicle’, the results show that this variable is related to mode choice. A total of 349 
respondents or 87.69% of the sample perceive comfort of vehicle as an essential factor in mode choice behavior. 
Among them, 70.49% are regular private vehicle users. For those who do not consider comfort as an important 
point of consideration, 51.02% of them use public transport. On the other hand, for those who give priority to 
comfort, only 30% choose public transport.   
 
For the variable ‘flexibility of reaching multiple destinations’, a large proportion (81.91%) of the respondents 
agrees to the essentiality of this factor in their mode choice. A large percentage of them (73.62% or 240 
respondents) are private vehicle users, while public transport users are only 26.38% of the group. Conversely, 
more than half or 58.33% of the respondents who do not emphasize the flexibility of travel are public transport 
users, with only 30 persons or 41.67% of the group use private vehicles. ‘Availability of parking facility’ refers to 
the respondents’ satisfaction regarding parking facilities provided by both the public and private sectors in 
Penang. The general satisfaction level is significantly low, where only 21.11% of the respondents are satisfied 
with parking facilities, indicating significantly insufficient parking spaces provided for private vehicle users. The 
percentage of private transport users is about 68% among those who are satisfied as well as those who are 
dissatisfied with the availability of parking which indicates the insignificance of this variable with regard to mode 
choice behavior. 
  
Based on the results in Table 2, the majority of respondents are dissatisfied with the overall quality of bus 
service provided in Penang state. A total of 276 or 69.35% of the respondents are dissatisfied, and 36.23% of 
them are using public transport. On the other hand, out of the 122 respondents who are satisfied with the bus 
service quality, only 22.95% are regularly using public transport service. This is a rather surprising outcome since 
the percentage of public transport users is relatively higher among those who dissatisfied with the service quality. 
One possible explanation is the lack of knowledge of the actual quality of bus service among some private 
vehicle users who have no personal experience in bus riding. It is noted that the questionnaire provides only two 
choices for the question on satisfaction with the quality of bus service (i.e. ‘yes’ if satisfied and ‘no’ if not 
satisfied). It is likely that private vehicle users who are unsure of the service quality may be prone to choose ‘yes’ 
as their response, thus attributing to the anomaly in the results shown here.  
 
The analysis of the satisfaction regarding regularity of bus service also indicates a high level of dissatisfaction 
among the respondents. A total of 315 out of 398 (79.15%) of the respondents are dissatisfied with bus service 
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regularity, while 83 respondents or 20.85% of the sample responded otherwise. This result reflects the poor 
regularity of bus arrival and departure perceived by both bus riders and non-riders in the state. The distributional 
pattern of public and private vehicle users is similar to that of the previous variable, where the use of public 
transport is surprisingly lower in the group that is satisfied with the reliability of bus service compared to the 
group that is dissatisfied with it (i.e. the percentage of respondents using public transport is 22.89 % and 34.60% 
for the first and second group, respectively). This is also probably due to the same lacking of understanding of 
this aspect of bus service among private vehicle users. 
 
6. Conclusion  
 
In general, the distribution of mode choice behavior indicates a strong preference for using either a car or 
motorcycle in Penang. The preference for the use of a private vehicle is seen across respondents of different 
characteristics and perceptions. Private vehicle users form more than 60% of the sample for all the age groups, 
except for those above the age of 55. From the gender perspective, males seemed to be slightly more willing to 
use public transport. The possession of a driving license and regular access to a private vehicle are both 
significant in influencing mode choice behavior, i.e. it contributes towards the tendency to use private vehicles, 
This finding suggests that restricting access to driving may be highly effective to reduce the usage of private 
vehicles. With regard to personal income, there is lower tendency to use public transport among those with a 
personal income of above RM3000. 
 
Certain mode attributes are found to be strongly relevant in mode choice behavior. Comfort of vehicle is 
perceived to be an important factor by the majority of private vehicle users, while almost half of those who 
disregard it as an important factor choose public transport. Another factor is the flexibility of reaching multiple 
destinations. Only 26% of those who think this an important consideration choose public transport; on the other 
hand, 58% who do not regard this as an important factor choose public transport. 
  
It is also possible to conclude that there are negative perceptions towards public transport in Penang. The 
majority of the respondents are dissatisfied with the overall quality as well as the regularity of bus service. Even 
among those who state their satisfaction with public transport, the majority of them use private vehicles.  
 
The results of this study have useful policy implications with regard to promoting the use of public transport in 
Penang. The data analysis suggests that policy makers need to restrict the use of private vehicles by limiting 
ownership of vehicles and tightening the conditions to obtain a driving license. At the state level, one possible 
measure that can be taken is to limit parking spaces provided to the owners of high-rise housing units. The local 
authority may also consider raising the parking fee in public areas. It is also essential to improve the quality of 
bus services especially in terms of regularity of arrival and departure times. Lastly, the authorities should also 
restructure the present bus service routes to increase the coverage of bus service network to less populated areas, 
as well as ensuring that buses make more stops along their service route in order to attract more car drivers to 
give up driving. 
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